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Editorial

Landscapes and sustainability

Landscape issues are frequently discussed in the
context of sustainability, but it is often not clear what
contribution Landscape Ecology, as a discipline, makes
to the general sustainability debate. Do we as landscape
ecologists merely make reference to sustainability to
legitimise what we normally do? Or does a landscape
perspective provide something that is distinctive or
unique in terms of the way we frame sustainability
issues or resolve them? The aim of this special issue
of Landscape and Urban Planning is to explore this
question by bringing together papers by authors from
across the science–social science spectrum to debate
the concept of sustainability and landscape. The focus
of this issue is to discuss the relationships between
ecosystem structure and function at the landscape
scale and the outputs of environmental goods and
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Summit in Johannesburg in 2002. The two summits are
useful reference points, not only because they provide
important stimuli in themselves, but also because they
reflect wider debates in the research and policy com-
munities, and thus help us see how the research and
policy concerns are changing.

In their contribution,Potschin and Haines-Young
(2006)argue that although the outcomes of the Johan-
nesburg Summit restated the concerns of the first Earth
Summit, it is not ‘business as usual’ for Landscape
Ecology. They suggest that the more equal emphasis
given to the environmental, economic and social ‘pil-
lars’ of sustainability in the Johannesburg Declaration
reflects wider shifts in thinking about the form and con-
tent of science in the context of sustainability. This, they
suggest is also illustrated by recent calls byKates et al.
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The stimulus for putting together this volume was a

ymposium held as part of the Sixth World Congress
f the International Association for Landscape Ecology

hat took place in Darwin, Australia in July 2003. It con-
ains extended versions of some of the papers presented
t the session on sustainable landscapes and natural
apital, together with one of the conference keynote
apers that was especially relevant to the topic.

(2000, 2001)andGalloṕın et al. (2001), for a new sci
ence of sustainability, which is more transdisciplin
in its conception than traditional science, straddling
only the science–social science divide, but also the
between the professionals and lay communities
alsoTress et al., 2001).

Potschin and Haines-Young (2006)are not alon
in suggesting the need to refocus the research ag
of Landscape Ecology. Elsewhere, for example,Tress
et al. (2005)have also described pressures for cha
. Bridging theories

The introductory paper in the volume looks at the
since
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within the discipline, reflecting a shift in priorities
initiated by the need to understand nature–society
relationships better. The challenge, which they suggest
that we now face, is to develop ‘bridging theories’
t sent
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ays in which the landscape agenda has changed
he Earth Summit in Rio de Janeiro and in partic
hat new research issues emerged following the E

169-2046/$20.00 © 2005 Elsevier B.V. All rights reserved.
doi:10.1016/j.landurbplan.2005.03.006
hat would allow us to understand and better repre
atterns and processes across the nature–s

nterface.
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The core issues of sustainability science focus on
the interactions between nature and society and con-
cern such issues of what determines both the resilience
and vulnerability of such systems and what kinds of fac-
tors constrain their development. Such issues,Potschin
and Haines-Young (2006)argue, should have a par-
ticular resonance for Landscape Ecology because for
most of them an understanding of the configuration
of landscapes and how landscape pattern and process
interact at local, regional and global scales is likely to
be fundamental in their resolution. They add, however,
that solutions require a broader approach to Landscape
Ecology, that encompasses the social and economic as
well as the more traditional biophysical. It is proposed
that the concept of natural capital and the analysis of
ecosystem goods and services at the landscape scale
might be one way of developing the kind of research
agenda that seem to be required.

Landscape Ecology has traditionally focussed on
the analysis of landscape structure with landscape con-
ceived very much as a mosaic of land cover or habitat
objects whose spatial pattern was significant in some
profound sense. The natural capital paradigm suggests
that it is not so much the objects themselves that are
important, as the natural functions they support or sus-
tain, and ultimately the goods and services they provide
for people. According toPotschin and Haines-Young
(2006), a sustainable landscape is one which is able to
maintain the outputs of ecosystem goods and services
that people value or need, and that the key research
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tional groupings were regulation, habitat, production
and information by adding a new category, that of the
‘carrier function’. The latter group, it is suggested, is
particularly important in the context of systems domi-
nated by people. The earlier model was focused mainly
on natural and semi-natural ecosystems. Carrier func-
tions cover such activities as cultivation, habitation and
transportation, which require space and a suitable sub-
strate, such as soil, to support the activity.

The important contribution that the paper byDe
Groot (2006)makes is that it shows how the functional
approach can be applied to both ecosystems and land-
scapes. Using frameworks such as the one suggested,
he envisages that functions can be assigned to differ-
ent landscape units so that their ecological, social and
economic values can be determined in terms of their
contribution to the overall output of goods and services
from an area. Since, in most landscapes, each landscape
unit may play a role in supporting a range of functions,
the approach also offers one way of representing in
a spatially explicit way, the idea of a multifunctional
landscape.

In the final part of his paperDe Groot (2006)shows
how his functional analysis can be applied to a real
world problem, namely that associated with the man-
agement of wetlands on the Dniester Delta, on the
north western coast of the Black Sea. The case study
illustrates how the approach can support participatory
approaches to conflict resolution and planning, and
thus perhaps how we design tools and approaches that
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ocus for Landscape Ecology is to understand the
hysical, social and economic boundaries of the s

n which this is possible.
A problem that we must face in developing the i

f natural capital is that methods and data for the v
tion of ecosystem goods and services are still in

nfancy. The issue is addressed byDe Groot (2006),
ho develops a framework for the integrated ass
ent of the ecological services and socio-econo
enefits natural and semi-natural ecosystems and
capes.

The approach suggested byDe Groot (2006)is
ased on the idea that the problem of valuation
e approached by translating ecological comple

nto a set of limited number of ecosystem functi
hat generate the goods and services valued by
le. The paper builds on an earlier formulationDe
root et al., 2002) which suggested that the major fun
ddress issues that arise across the human-nature
ace. One view of the functional approach illustrate
herefore, that it begins to show us what ‘bridging th
ies’ from a new styled Landscape Ecology might lo
ike. Through them, it seems, we might also begi
limpse a vision of what a sustainable, multifunctio

andscape might be.

. Can landscapes be sustainable?

Less we think that the development of landsc
cological theories that bridge the nature–society i

ace is easy, we must temper any enthusiasm by
idering the proposition made byAntrop (2006), that
hole notion of a sustainable landscape develop
ay involve a contradiction. The contradiction aris
e suggests, because landscapes continuously e
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‘ . . . in a more or less chaotic way’ that reflects social
and economic needs. Landscapes, in his view, may con-
tribute to sustainability, but they are not sustainablein
themselves.

Antrop (2006) develops his argument from an
analysis of the concepts of natural and human capital,
which he thinks basically focus on the problem of
sustainable economies. Within these paradigms he sees
no explicit or direct relation to the idea of landscape,
which is relevant indirectly insofar as it can help us
understand the important qualities or characteristics
of an area when making planning or conservation
decisions. The concepts of natural capital and sus-
tainable landscapes, he suggests, fit squarely with the
‘ecological’ as opposed to the ‘semiotic’ discourses
recognised byCosgrove (2002), insofar as they deal
with landscape in terms of the interactions between
nature and society, rather than with landscape in terms
of its cultural meanings. For him the importance of the
notion of landscape is that it integrates both ‘material-
physical reality’ and ‘immaterial existential values and
symbols’.

Landscapes in which people are dominant certainly
mirror social and economic needs and priorities, and as
these change it is likely that these cultural landscapes
will also be transformed. Thus, there is a sense in which
it is unlikely that landscapes can ever be sustainable,
except where we attempt to adopt an overtly conserva-
tionist approach. However, merely because notions of
natural and human capital make little explicit mention
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3. Spatial pattern matters

If Landscape Ecology is to make a significant and
distinctive contribution to contemporary debates about
sustainability, then it is likely to be built on one of
the discipline’s core assumptions thatspatial pattern
matters. This line of argument is opened up by the paper
by Blaschke (2006), who cautions against too rash a
fusion between the natural capital paradigm and the
more traditional analysis of landscape structure that
characterises the discipline.

Blaschke (2006)critique develops from the sug-
gestion byPotschin and Haines-Young (2006)that
if sustainability at the landscape scale is mainly
viewed in terms of maintaining the output of goods
and services, then probably many different landscape
configurations can be regarded as sustainable. Thus,
planning solutions merely have to be ‘adequate’ rather
than ‘optional’, so that the key task for Landscape
Ecology is to understand the extent of the choice-space
within which decisions can be made.Blaschke (2006)
argues that spatial pattern matters fundamentally
because context can have a fundamental influence of
meaning and value. Moreover, landscape structure, he
suggests is important in its own right, because different
structures have different implications for processes.
By implication, therefore, planning in the context of
sustainability must not only take account of the outputs
of goods and services, but also the nature of landscape
patterns as an issue in its own right. If we only focus
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f landscape, it does not follow that Landscape E
gy, as a discipline is somehow marginal to the w
ebate. Indeed, it could be argued that the idea

andscape provides a useful arena in which ques
bout the relationships between nature, economy
ulture can be viewed.

Antrop (2006)acknowledges that the meaning
andscape is in a ‘profound transition’, and sugg
hat concepts, such as natural, human, social or qu
f life capital are expressions of the broadening pro

hat seems to be underway. He concludes that if t
rameworks allow us to understand in precise ways
mportant qualities of landscape, and the contex
hich change is occurring and how they will fare

he future, then the idea of sustainable landscapes
ction. The danger he sees is that without precise
orizons for landscape management they will rem
topian.
n outcomes in terms of benefits how, he asks, ar
o help people with the issue of where to place thin

Following a review of the object-based GIS to
hat are now available to the landscape ecolo
laschke (2006)argues that, in contradistinction

he anthropocentric arguments developed in favo
he natural capital paradigm (Haines-Young, 2000),
he patch-matrix-corridor model ofForman (1995)still
ffers much that is of value to Landscape Ecology
uggests that this may provide the key to underst
ng land use systems and land use changes throug
evelopment of structural or spatial indicators that
it alongside other sustainability measures that c
he economic, social and cultural aspects of sus
bility.

The suggestion that to explore questions about
ainability we should mainly look at landscape in te
f the output of the goods and services does not,



158 Editorial / Landscape and Urban Planning 75 (2006) 155–161

ever, imply that spatial pattern is irrelevant. Landscape
structure often has a fundamental connection with pro-
cess, and the analysis of structure is often fundamental
to any understanding of ecosystem integrity and how
ecological systems can be maintained so that they con-
tinue to deliver benefits to society. The main point of
difference it seems depends on the question of whether
in the context of a multifunctional landscape, there is
an optimal pattern or spatial arrangement of landscape
elements that science seeks to discover (Forman, 1995)
or a larger set of landscape configurations that are ‘ade-
quate’ or ‘sufficient’ in terms of the outputs they can
maintain. Whatever position we take on this question,
it seems inescapably the case that spatial pattern does
matter.

In the contribution byBailey et al. (2006)to this
volume is particularly important in showing what new
insights can be developed by landscape ecologists by
linking the notions of natural capital with traditional
approaches to the analysis of landscape structure and
function. The case study that these authors present
concerns how, in the context of expanding the semi-
natural woodland cover in the Chilterns in England,
the natural capital benefits of habitat creation can be
maximised by a system of spatial targeting.Using GIS
techniquesBailey et al. (2006)develop a set of spatially
explicit criteria that can be adopted to measure how
the potential benefits of native woodland vary across
the agricultural landscapes of the Chilterns. The bene-
fits they consider include not only biodiversity, but also
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by Bailey et al. (2006)is particularly excellent in this
respect. It provides an example of what De Groot in
his contribution to this volume was proposing, in terms
of assigning ecological, social and economic values to
different landscape units to determine the overall out-
put of goods and services from an area.

Although GIS can be used to model the spatial
aspects of natural capital, the assignment of values
is not, however, a mechanical exercise because fun-
damentally people have to involve. As the paper by
Brunckhorst et al. (2006)shows, the question is what
spatial framework we should use to represent the social,
economic and biophysical values is often a complex
one and may involve some analysis of stakeholders’
views and beliefs if it is to be resolved.

Brunckhorst et al. (2006)argue that ‘civic engage-
ment’ is essential to the resolution of sustainability
issues, and if this is to achieve then resource managers
must be able to represent the environment to people in
ways that they understand. This paper shows that the
problem of ‘understanding’ relates not only to the way
environmental systems work, but also to the way they
are framed in space. For an area in the northern part of
the State of New South Wales, Australia,Brunckhorst
et al. (2006)consider how people regard different areas
as part of “their community”, and how these regions
compare to those generated either by the analysis of the
biophysical structure of the region (e.g. catchments), or
administrative boundaries, which are the frameworks
most often used by resource managers.
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unctions, such as carbon storage, recreation, land
ealth and employment. They show how by targe
abitat creation, the delivery of these natural ca
enefits can be enhanced without compromising
iversity goals.

A second example of how spatial analysis can
sed to model natural capital is provided byHaines-
oung et al. (2006)in this volume, who conside
trategies for grassland habitat creation on the S
owns of England. In this case, they show that targe
chemes may be very different if other benefits, s
s recreation, are considered alongside the mor
itional one of biodiversity. The different conclusio
eached in this study and that ofBailey et al. (2006),
re only of local significance. What is more imp

ant is that both studies show that Landscape Ecolo
raditional concerns with spatial structure can be a
ul way into the analysis of natural capital. The stu
Brunckhorst et al. (2006)demonstrate that, fo
he case study area, the boundaries of biophysic
dministrative regions do not coincide with the w
ommunities see their area, so that these more co
ional units may be an impediment to achieving
ngagement of local people. Instead, they suggest
ral resource management frameworks should d

eco-civic’ regions, that more closely align biophy
al and cultural perspectives.

The construction of spatial network of eco-ci
egions that is illustrated in the Australian exam
s reminiscent of attempts elsewhere to identify un
hich are better able to capture a ‘sense of place’

raditional biophysical representations. In England
xample,Swanwick (2004)has described how the tec
ique of landscape characterisation, can be use

dentify what makes an area locally distinctive, a
ow such approaches feed into a more holistic no
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of ‘countryside character’, that combines biophysical,
cultural and economic dimensions. In this issueCrow
et al. (2006)show how two different communities in
Chicago, USA perceive contrasts in the structure of the
urban landscape, and how this shapes the values they
assign to trees in the city.

4. Past and present landscapes

Although the analysis of spatial pattern can help us
understand how a landscape might generate the goods
and service that people value, the analysis of pattern
must be set against the fact that all landscape are sub-
ject to change. Thus, beyond questions about spatial
structure and function, we must identify what it is that
we are able or need to sustain over time.

An investigation of the relationships between the
temporal aspects of landscape and natural capital is the
focus of the contribution ofKäyhk̈o and Sk̊anes (2006)
in this volume. The contribution of this paper is signif-
icant because it argues that Landscape Ecology should
move away from the mere description of spatial pattern
at one, fairly arbitrary point in time, and develop a better
understanding of the dynamics of landscape elements.
This, they suggest, can be done through ‘Landscape
Change Trajectory Analysis’, which seeks to describe
in a systematic way, how landscapes change and how
‘history’ is embedded in the structures we see at any
one point in time.
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‘time-depth’. It is also important scientifically because
it demonstrates how an understanding of the tempo-
ral trajectories of landscape elements can explain both
their present characteristics and the contrasts we find
between them. For example, in both case study areas,
the authors show that the present day species composi-
tion of different landscape elements can be explained
by such factors as their degree of habitat continuity over
time. The dynamics of the boundaries between land-
scape elements is also shown to have a strong influence
on their present day conservation status.

The major limitation of the proposal that we should
take account of landscape trajectories is that we do not
often have access to such a rich body of historical infor-
mation as was available for the two Scandinavian case
studies. Nevertheless, the ideas about landscape conti-
nuity, similarity, cohesiveness and hierarchical organ-
isation that emerge from this type of analysis can do
much to inform present day approaches to planning sus-
tainable landscapes. For, asOpdam et al. (2006)argue
in the final contribution to this volume, if landscapes
are to be ecologically sustainable, we must ensure
that future landscape structures support the processes
required for the landscape to deliver biodiversity ser-
vices for present and future generations.

Opdam et al. (2006)address one of the key chal-
lenges that planners face, which is to find methods
of relating ecological sustainability to the interests of
people and the economy. Their analysis of ecological
sustainability is mainly focused on the conservation
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The Landscape Change Trajectory Analysis is il
rated byKäyhk̈o and Sk̊anes (2006)by reference t
ase studies from Ruissalo Island in southern Finl
nd Virestad, southern Sweden. Both areas are
ble because they have a good archive data that c
sed to reconstruct the history of these landscapes
uthors argue that if we are to exploit these types of

ully, we need to move beyond the simple charac
ation of change as a series of separate time slices
oal should be to create a spatio-temporal framew
hich expresses the different ‘life-lines’ or trajec

ies of the elements that make up the landscape a
ne point in time, which they suggest, is essentia
nderstanding the landscapes that we inherit from
ast.

The paper byKäyhk̈o and Sk̊anes (2006)is also
nteresting technically because it illustrates how
an be used to analyse and represent a landsc
f species diversity, which they suggest is depen
pon fulfilling a number of important conditions. The

nclude: the need to ensure that in planning a landsc
patial pattern must support the processes requir
aintain ‘resilient populations’, that planning sho
nsure that the changes to pattern initiated by dev
ent should not ‘push the long-term persistence p
bility to an unacceptably low level’, and finally th
lanners should communicate the issues effective
ll stakeholders.

The conditions that must be met in planning an e
ogically sustainable landscape,Opdam et al. (2006
uggest, are often poorly met by planners, becaus
argets for conservation of species diversity are not
pecified. In addition, we lack methods of relating
evel decisions to the problem of maintaining a ‘coh
nt ensemble of sites’ in the wider landscapes, so
e may ‘spread the risk of local change’ across
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area. In order to overcome these difficulties,Opdam et
al. (2006)propose that planners should use the concept
of an ecological network as a framework for design and
decision-making.

An ecological network is, according toOpdam et
al. (2006), ‘a set of ecosystems of one type, linked
into a spatially coherent system through flows of organ-
isms’. Since most landscapes contain several ecosys-
tem types, more than one network can occur within the
same area. They, thus, offer an interesting perspective
against which notions of about the structure of multi-
functional landscapes can be considered.

Opdam et al. (2006)compare the concept of the eco-
logical network to other spatial design structures and
argue they have a number of advantages. For exam-
ple, they can help overcome the problems associated
with fragmentation, and they can provide a framework
in which more adaptive management strategies can be
developed. The case study materials that they present,
for Cheshire, England, also illustrates that the concept
can be useful in communicating ecological ideas to
stakeholders.

5. Multiple perspectives

Opdam et al. (2006)suggest that a key feature of
ecological networks is that they can have different
configurations and still serve the same goal. This
they suggest is important because in dealing with
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has some of the tools needed. The papers demonstrate
how the concept of natural capital can provide a frame-
work for examining both the links between biophysical
processes and human values and the multiple perspec-
tives that are found in most real landscapes. As such, we
suggest, it is one avenue that the discipline can now use-
fully explore in its search for the ‘bridging theories’ that
we need to understand better the relationships between
nature and society at the landscape scale. The natural
capital paradigm is one that can help landscape ecolo-
gists explain the nature of landscape change to people
and, more importantly, why these changes might mat-
ter.
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